Ligand stimulation of a Ret chimeric receptor carrying the activating mutation responsible for the multiple endocrine neoplasia type 2B.
Inherited activating mutations of Ret, a receptor tyrosine kinase, predispose to multiple endocrine neoplasia (MEN) types 2A and 2B and familial medullary thyroid carcinoma. To investigate the effects induced by acute stimulation of Ret, we transfected both PC12 and NIH 3T3 cells with a molecular construct in which the ligand-binding domain of the epidermal growth factor receptor was fused to the catalytic domain of Ret. Acute stimulation of the chimeric receptor induced PC12 cells to express a neuronal-like phenotype. Moreover, we introduced the dominant mutation, responsible for the multiple endocrine neoplasia type 2B, in the catalytic domain of the Ret chimera. Expression of the mutant chimera, in the absence of ligand stimulation, induces the PC12 cells to acquire a flat morphology with short neuritic processes and transforms the NIH 3T3 cells. Stimulation of the mutant chimera with epidermal growth factor causes a drastic overgrowth of long neuritic processes, with the induction of the suc1-associated protein tyrosine phosphorylation in PC12 cells and higher transforming efficiency in NIH 3T3 cells. These data indicate that the gain-of-function MEN2B mutation does not abrogate ligand responsiveness of Ret and suggest that the presence of Ret ligand could play a role in the pathogenesis of the MEN2B syndrome.